Hypertriglyceridemia is frequently observed in subjects with coronary artery disease and is particularly common in young males (1, 2) . A number of factors undoubtedly contribute to the increased levels of plasma triglycerides; among these, the role of exogenous dietary fat has been established (3) . The magnitude of endogenous triglyceride synthesis has not been measured in patients with hypertriglyceridemia, although it is known that in fasting man, plasma triglycerides are derived from free fatty acids (FFA) (4) . Since the flux of FFA from adipose tissue stores is, to a large extent, determined by the activity of the sympathetic nervous system (5), it seems possible that the level of plasma triglycerides in a given individual might be related to the responsiveness of the adipose tissue to catecholamines. This paper presents evidence to support this hypothesis. The increment in plasma FFA in response to a standard infusion of norepinephrine has been measured in subjects with and without coronary artery disease and related to their plasma triglyceride levels. The depression of plasma FFA by nicotinic acid has also been measured and related to the initial plasma FFA and triglyceride levels, since nicotinic acid has been shown to inhibit catecholamine-induced mobilization of FFA (6) .
Materials and Methods
Seventeen men with coronary artery disease, ages 34 to 49 (mean age, 44), and another group of 8 men, ages 32 to 53 (mean age, 43), were studied. The subjects with coronary artery disease had survived a myocardial infarction at least 3 months previously and were leading a normal ambulant life at the time of the investiga-tion. The other group consisted of men attending the hospital for minor surgical complaints who were otherwise healthy and ambulant. All the men were therefore familiar with such hospital procedures as venipuncture. Patients with obviously hyperlipemic plasma were excluded.
The subjects, who had not smoked since the previous day, were studied after an overnight fast. After the subjects had rested for half an hour, an indwelling catheter was placed into a vein, and the first sample of blood was obtained after a further half-hour. Three control samples of blood were usually obtained during the following 30 minutes. Norepinephrine was infused at a constant rate of 0.2 ,g per kg per minute for 15 minutes. Further samples of blood were collected at the end of the infusion and 5, 15, 30, and 45 minutes later. (In preliminary studies peak FFA levels were reached 5 minutes after the end of the infusion and had returned to preinfusion levels within 45 minutes.)
Further control samples were obtained when the FFA levels had returned to basal levels, and 200 mg nicotinic acid was then given by mouth to 15 of the subjects with coronary artery disease. Blood was collected 30 and 60 minutes later, because the observation had earlier been made that FFA decreases steadily during the first hour after the oral administration of nicotinic acid.
Blood was collected into iced, heparinized tubes and the plasma separated at 40 C by centrifuging for 10 minutes at 2,500 rpm. FFA were measured according to the technique of Dole (7), plasma triglycerides by the method of Van Handel and Zilversmit (8) , and plasma total cholesterol by the method of Abell, Levy, Brodie, and Kendall (9).
Results
Norepinephrine infusions in patients with coronary heart disease. The Controls  18  95  191  420  380  90  25  19  84  167  460  480  104  35  20  145  288  370  640  173  30  21  160  276  400  800  200  25  22  150  310  500  900  180  80  23  95  184  480  410  85  40  24  100  220  410  700  170  40  25  115  250  320  610  190  60   Mean  118  236  420  615  150   42 concentration was therefore considered to have reached a basal level. The mean plasma triglyceride and cholesterol concentrations for the patient group were 149 mg and 291 mg per 100 ml, respectively. There were few subjective symptoms, but 2 patients complained of slight and transient tightness in the chest. There was a consistent pattern in the FFA response to the norepinephrine infusions. The sample of plasma obtained 5 minutes after the cessation of the infusion contained a higher concentration of FFA than either the immediate or the 15-minute postinfusion samples in 15 of 17 experiments; in the remaining 2, the FFA concentrations in the 15-minute samples were slightly higher than those in the 5-minute samples. The 5-minute sample has therefore been taken to represent the peak FFA response, and the rise above the preinfusion level has been expressed in terms of absolute and percentile increments ( Table I ). The mean absolute increment for the patient group was 515 /jEq per L, or a mean increase of 130%.
A rise in systolic and diastolic pressure was invariably recorded, although a significant slowing of the pulse rate was uncommon. The mean rise in systolic arterial pressure was 33 mm Hg (Table  I) . The relationship between the plasma triglyceride concentration and the absolute increments in FFA is shown in Figure 1 . The calculated regression line shows the relationship to be highly significant (p = < 0.001; r = 0.77). There was also a significant relationship between plasma cholesterol concentration and increment in FFA (p = < 0.005; r = 0.61 ( Figure 2 ). The initial FFA concentration was not significantly related to either the triglyceride concentration or to the in- and 236 mg per 100 ml, respectively. A comparison between these levels and those found in the patient group is not justified, since the latter group was not chosen at random but because of their plasma triglyceride concentrations.
In the control group, the mean absolute and percentile increments in FFA were 615 uEq per Figure 5 ).
Discussion
The results show a highly significant correlation between a fasting individual's plasma triglyceride concentration and the magnitude of FFA mobilization in response to norepinephrine. This correlation appears to be equally valid for healthy men and for patients with clinical coronary heart disease. It cannot be said with certainty that this increased responsiveness to norepinephrine is a major factor in determining an individual's plasma triglyceride concentration, since both may be related to a common underlying factor. There is, however, a great deal of evidence to support such a possibility.
Previous investigations have demonstrated that the activity of the sympathetic nervous system determines to a large extent the flow of FFA from adipose tissue (5) , and that in the fasting state, FFA are the major precursors of plasma triglycerides (4). It has also been shown that prolonged systemic infusions of norepinephrine into dogs will result in fatty livers and elevation of plasma triglycerides (10) , and that perfusion of rat livers with high concentrations of FFA stimulates hepatic synthesis of triglycerides, which are then secreted into the perfusing fluid (11) .
Additional support for this hypothesis has been derived from nicotinic acid studies, in which a significant correlation was found between triglyceride levels of fasting subjects and FFA decrements after nicotinic acid administration. That FFA level was lowered by nicotinic acid has been shown previously (6) . Additional observations demonstrate the role of the sympathetic nervous system in determining the level of FFA in blood: the prior administration of nicotinic acid will abolish or greatly reduce the FFA response to norepinephrine in man (Table III) , and there is a close relationship between the initial concentration of plasma FFA and the fall in FFA after the ingestion of nicotinic acid (Figure 4 (13) . The suggestion has been made that patients with coronary heart disease react to a stressful situation with a greater mobilization of FFA than do normal subjects. Patients with coronary heart disease have been shown to have higher levels of plasma FFA than control subjects after the smoking of cigarettes (14) or an examination in mental arithmetic (15) . Both procedures are known to induce secretion of catecholamines. The present experiments were not designed to confirm this particular question, since all subjects with and without coronary heart disease were given the same amount of norepinephrine. However, for those patients and control subjects whose triglyceride concentrations were similar, the FFA increments after norepinephrine infusion were somewhat higher in the controls. An interesting point is that the mean increment in FFA was slightly, although not significantly, greater in control subjects than in patients with coronary heart disease, despite the absence in the control group of subjects with very high triglyceride concentrations.
Changes in blood pressure were not related to the increments in FFA, agreeing with previous studies showing the independence of cardiovascular and FFA responses to norepinephrine (16) . Summary The relationship in the fasting subject between the plasma triglyceride concentration and the magnitude of free fatty acid (FFA) mobilization in response to norepinephrine was investigated in 17 male patients with coronary heart disease and 8 control male subjects of similar age.
A highly significant relationship was found between the plasma triglyceride concentration and the absolute and percentile increments in FFA af-ter a 15-minute infusion of norepinephrine. This relationship applied to both groups of subjects. At any given plasma triglyceride level, however, the FFA response was somewhat greater in the control subject than in the patient with coronary heart disease.
The inhibitory effect of nicotinic acid on norepinephrine-induced mobilization of FFA was confirmed. In 15 subjects, the fall in plasma FFA after the ingestion of 200 mg nicotinic acid was found to be significantly related to the basal level of FFA. This fall in FFA was also significantly related to the triglyceride concentration.
It is concluded that the activity of the sympathetic nervous system, by determining the magnitude of FFA flux, is a major factor in the regulation of the fasting plasma triglyceride concentration in man.
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